, que foram classificados como estadiamento inicial "B" [sintomáticos, não AIDS] (RR = 1,68; IC 95% = 1,35) e que tiveram nove ou mais dias de internação hopitalar (RR = 1,55; IC 95% = 1,17) (RR = 0,30; IC 95% = 0,56) 
Introduction
In Brazil, the first case of Acquired Immunodeficiency Syndrome (AIDS), caused by the Human Immunodeficiency Virus (HIV ), was diagnosed in 1980, and until 1987 the epidemic was restricted to the main urban centers of the Southeastern, Southern, and Central-Western regions. Since then, the epidemic has spread continuously throughout the country. Assessments of the epidemic's progression point to an increasing incidence of AIDS among patients from the lowest socioeconomic groups (Fiocruz, 1996) . As of May 1997, 110,872 cases had been reported to the Ministry of Health (Brazil) with a cumulative incidence of 79.5 per 100,000 population and 54,813 (49.4%) deaths (MS, 1997) , making the epidemic one of Brazil's main public health problems. The impact on the health care system has demanded increasing efforts by the government to prevent and control the disease. However, preventive measures are still deficient in terms of both coverage and effectiveness. Despite recent developments in AIDS-related knowledge and development of new drugs and treatment, proper management of the disease is a major challenge for countries with unequal distribution of prophylactic and therapeutic resources. It is thus essential to broaden our knowledge of social and human costs of HIV infection, needs and requirements of infected patients, and barriers towards health care and consequences of delayed care. Studies on use of health care (one of the main components in evaluating access to the health care system by HIV-positive individuals) are rare in Brazil. Little information is available on either patterns in the utilization of health care by such individuals or factors that may interfere with it. Neither is it clear to what extent such barriers interfere with patient survival following AIDS diagnosis.
The present study evaluates the relationship between sociodemographic/behavioral factors, and, especially, variables related to utilization of health care and progression to death among AIDS patients using public AIDS referral services.
Materials and methods

Population
A historical cohort study was conducted in three public AIDS referral services in Belo Horizonte, Brazil: 1) an outpatient clinic for AIDS/ Sexually Transmitted Diseases (STDs), the Orestes Diniz Training and Reference Center (CTR) from the Belo Horizonte Municipal Health Department and the Federal University of Minas Gerais (UFMG); 2) the Eduardo de Menezes Hospital (HEM) of the Minas Gerais State Hospital Foundation; and 3) the University Hospital (HCL) under the UFMG.
The study population consisted of all confirmed HIV-positive patients admitted to the CTR for the first time from January 1, 1989, through December 31, 1992. Patients categorized according to clinical categories proposed by the Centers for Disease Control (CDC, 1992) as "A" (asymptomatic, acute HIV, or persistent generalized lymphadenopathy) or "B" (symptomatic, not "A" or AIDS-indicator conditions) at this first outpatient visit and who progressed to AIDS (Category "C", CDC) thereafter were assessed for survival status until December 31, 1994. Only patients admitted to the CTR were followed to check for hospitalization at HEM and HCL.
Survival time was defined as the period between the date of AIDS diagnosis recorded on medical files and date of death as reported to the Minas Gerais State Health Authority or recorded in the medical files. Search for reported death only occurred seven months after the end of the follow-up period. This allowed sufficient time for detecting late reporting. It was thus possible to reduce the likelihood of underrecording of deaths during the study period.
A standardized form was used to collect data from clinical and laboratory records from each service. Sociodemographic and behavioral variables included age, sex, race, marital status, city of residence, education, individual monthly income, social security coverage, hemophilia, blood transfusion or hemodialysis, sexual intercourse with HIV-positive person(s), sexual intercourse with men, sexual intercourse with women, number of lifetime sexual partners, prostitution, condom use, use of any injected drug [licit or illicit] , and shared needle use. All sociodemographic data were based on information collected at the first visit with the health care facilities. Continuous variables were categorized and the median was considered the cut-off point.
Variables indicative of health care utilization included the interval between the result of prior HIV test and first visit to the CTR, interval between first and second visits to the facility, interval between blood sampling for the first ELISA and communication of the result to the patient, interval between first visit to the service and first lymphocyte-T CD4+ cell count, average number of outpatient visits in one year, number of intervals longer than six months between two outpatient visits, AZT use, number of inpatient days following AIDS diagnosis, and calendar year of first outpatient visit.
Statistical analysis
Univariate analysis was conducted to examine the association between each variable and progression to death. The Kaplan-Meier method (Kahn & Sempos, 1989 ) was used to estimate the cumulative probability of patient survival time. Comparison of different curves according to subgroups was conducted using the logrank test. Significance level adopted was 0.05. Relative hazards of death after AIDS, with 95% confidence interval, was assessed through Cox Proportional Hazards model (Cox & Oakes, 1984) for both univariate and multivariate estimates.
The independent effect of selected variables on progression to death was assessed in the multivariate analysis. Variables statistically associated (p<0.10) with progression to death in the univariate analysis as well as those considered clinically and epidemiologically relevant were fitted. Modeling began with all variables followed by sequential deletion according to their statistical importance. Each variable was assessed and models were compared using the likelihood ratio test (SERC, 1993) .
Results
Descriptive statistics
The study included 291 HIV-positive subjects registered at the CTR between January 1, 1989, and December 31, 1992, who progressed to AIDS by December 31, 1994. Most patients were referred to the CTR for the first time by physicians (63.6%) and reasons included: confirmation of HIV diagnosis (42.3%), follow-up/ treatment of AIDS (23.7%), initial HIV testing (22.3%), and unknown (11.7%). During the follow-up period, 228 (78.3%) patients were referred for admission to the two hospitals and 220 (75.6%) were actually admitted at least once. HEM was the first hospital of admission for 141 (64.1%) and HCL for 37 (16.8%) patients. Sociodemographic and behavioral characteristics/source of infection of the patients are shown in Table 1 . Most patients were aged 30 or over, single, male, white, had 8+ years of schooling, resided in Belo Horizonte, had incomes under three times the minimum wage [i.e., less than approximately U$325/month -Translator's note], and had social security coverage. Only 15.1% reported at least 50% condom use during sexual intercourse, 79.4% had a history of STDs, 60.8% had used licit or illicit injectable drugs, 32.6% reported sexual intercourse with HIV-positive person(s), and 24.8% had 100+ lifetime sexual partners.
Results of variables indicating utilization of health care showed that: 1) mean number of outpatient visits per year following diagnosis of AIDS was 26.9 (median = 17.1); 2) AZT use was recorded in 149 (51.4%) of the patient files; 3) mean number of inpatient days following AIDS diagnosis was 20.1 (median = 8.0); 4) mean interval between first and second outpatient visit was 50.1 days (median = 20.0); 5) mean interval between blood sample and communicating the first ELISA result was 50.4 days (median = 23.0); 6) mean interval between an HIV test result prior to admission to the health care facility and first outpatient visit was 150.6 days (median = 47.0); and h) mean interval between first outpatient visit and first lymphocyte-T CD4+ cell count was 317.8 days (median = 176.0).
Univariate analysis
Of the 291 patients progressing to AIDS during the observation period, 166 (57.0%) died (mortality rate = 34.9% person-months). None of the sociodemographic or risk behavior characteristics assessed was statistically associated with progression to death among the patients developing AIDS during the period (Table 2) . However, proportion of death was higher among women (67.4%) and those with less than eight years of schooling (61.5%), income less than three times the minimum wage (60.5%), no social security coverage (61.8%), illicit injectable drug use (IDU) (69.0%), and previous history of STDs (60.8%). Table 3 shows univariate analysis of characteristics related to the utilization of health care and progression to death. Patients who did not use AZT were at increased risk of dying as compared to those who taking the drug (RR = 1.67; 95% CI = 1.22-2.26). Highest proportion of death was observed in patients hospitalized for nine days or longer (RR = 1.46; 95% CI = 1.07-2.00). Remaining variables showed a trend towards a protective effect (RR < 1). However, only occurrence of intervals greater than six months between two outpatient visits was statistically significant (RR = 0.50; 95% CI = 0.31-0.80). In addition, patients registered with the facility in 1991, who were classified as category "B" at initial staging and whose first lymphocyte-T CD4+ cell count was below 0.20x10 9 /L (200/mm 3 ) presented higher risk of progression to death (p≤ 0.05).
Survival time
Median survival time following AIDS diagnosis was 14.3 months (17.8 months for initial CDC category "A" and 10.4 months for initial CDC category "B"). No sociodemographic or risk behavior variable showed significant difference in median survival time. With regard to characteristics in utilization of health care, median survival time was significantly higher compared to the respective reference subgroups among patients who used AZT ( Yes = 19.7 months, No = 5.8 months; p = 0.001), were hospitalized for less than nine days (<9 = 21.7 months, 9+ = 9.7 months; p = 0.016), and had intervals between two outpatient visits greater than six months (Yes = 40.4 months, No = 10.6 months; p = 0.002) (Kaplan-Meier curves are shown for AZT use and number of inpatient days in Figures 1 and 2, respectively) .
Multivariate analysis
Based on the univariate analysis and on clinical and epidemiological considerations, the following variables were chosen to start a complete model: intervals greater than six months between outpatient visits, AZT use, initial staging, number of inpatient days, interval between first and second outpatient visits, age at admission, race, and gender. Although baseline lymphocyte-T CD4+ cell count was associated with increased risk in the univariate analysis, it was excluded from multivariate analysis due to the high number of missing values. This does not necessarily reflect loss of or incomplete data, but rather unavailability of such an important test during the study period.
The final model indicated that lack of AZT use (RR = 1.87; 95% CI = 1.34-2.61), admission to the facility with more advanced staging (category "B") (RR = 1.68; 95% CI = 1.20-2.35), and hospitalization for nine days or more (RR = 1.55; 95% CI = 1.11-2.17) were associated with death in this population, while an interval between two outpatient visits greater than six months showed a protective effect (RR = 0.30; 95% CI = 0.16-0.56) ( Table 4 ). The proportional hazards assumption was tested using Schoenfeld residuals ( Venables & Ripley, 1994 ) and found to be valid for the variables modeled, except for AZT use. Nevertheless, AZT use was kept in the final model because it explains most of the data's variability, generating more precise and unaltered point estimates for the remaining variables.
Discussion
Cumulative proportion of death in this prevalent cohort presents an intermediate value (55.9%) as compared to other studies conducted in different time periods and countries and with different observation periods (Henriques et al., 1992; Jacobson et al., 1993; Chaisson et al., 1995; Volberding et al., 1995; Brettle et al., 1996) . Median survival time following AIDS diagnosis was 14.3 months, longer than that verified in a previous study conducted in Brazil [5.1 months] (Castilho et al., 1992) and closer to that observed in developed countries [range from 10.3 to 21.4 months] (Guimarães, 1992) . When stratifying by initial staging, patients classified as category "A" presented median survival time 1.7 times that of patients in category "B". No difference in median survival time was found for sociodemographic or risk behavior characteristics for the overall study popula- proportion surviving < 9 days 9 days + tion. Consistently, no sociodemographic variable included in the multivariate analysis presented an independent effect on survival time.
Other studies have shown similar results ( Jacobson et al., 1993; Chaisson et al., 1995) and suggested that associations between these characteristics and mortality may reflect differences in health care utilization. Median survival was significantly greater among patients who used AZT, while patients not using AZT presented an increased risk of dying (RR = 1.87; 95% CI = 1.34-2.61). It is worth mentioning that AZT use was rare at the beginning of the study period: only four people among the study population reported AZT use before 1990, and three had symptoms. These data demonstrate consistency with distribution of AZT by the public sector during this period in Brazil, when the drug was provided only to individuals with more severe symptoms. In Brazil, a more regular supply of the drug by public health services has only occurred recently. Several studies have reported benefit of AZT use on progression to death, especially among patients in more advanced stages of HIV infection (Fischl et al., 1987; Hidalgo et al., 1990; Hamilton et al., 1992; Turner et al., 1994; Chaisson et al., 1995; Brettle et al., 1996; Simberkoff et al., 1996) . However the survival advantage conferred by zidovudine may be constrained by time (GASG, 1994; CCC, 1994; Volberding et al., 1995; Simberkoff et al., 1996; Moore et al., 1996) . AZT monotherapy is not currently recommended ( Jabionowski, 1995; Hammer et al., 1996; DCC, 1996) due to significant developments in the knowledge and availability of new drugs. Combination therapies have provided better life expectancy for patients with HIV infection, but long-term prognosis is not clear (Enger et al., 1996) . Furthermore, cost of recently available drugs is an important barrier to accessing treatment.
Patients who were exposed to longer intervals between two events (e.g., first and second outpatient visit) showed longer survival. Other markers of health care utilization demonstrated similar trends: better results in survival were observed among patients who had lower average number of outpatient visits per year and lower number of inpatient days and recorded at least one interval between two outpatient visits greater than six months. In the multivariate analysis, increased survival was associated with the last two variables. It should be noted that the study was limited to patients admitted to the three public services and was only based on information from patient files, which in most cases did not explicitly state the possible simultaneous use of other services by the patient. Although this could have affected our estimates, we consider it a remote possibility given that: a) during the study period these were the only public AIDS referral services available in Belo Horizonte; b) income level of participants was incompatible with frequent use of private services; and c) other hospitals rarely admitted HIV-infected patients at the time of the study.
The literature indicates the level and pattern of the population's actual utilization of the system as a measurement that may be used to test the predictive validity of access indicators (Aday & Andersen, 1974) . In fact, utilization of health care services, one of the components of access, expresses the end of a process involving seeking and obtaining care. This should be taken into account when assessing impact of care on survival among HIV-infected patients.
The study demonstrated that patients with worse results in survival tended to use the services more often and to use more complex services. This finding is consistent with results of other studies (Mor et al., 1992; Solomon et al., 1992; Hellinger et al., 1994a Hellinger et al., ., 1994b Turner et al., 1994; Zucconi et al., 1994; Carlin et al., 1996; Horner et al., 1996) reporting the same variation in health care utilization due to greater severity of disease or worse results in health. A possible explanation for the observed association may be that access is an adjustment factor between health service characteristics and population characteristics. Such adjustment expresses a relationship between a set of obstacles in seeking and obtaining care (resistance) on the one hand, and the ability of the population to overcome these obstacles (utilization power) on the other hand (Frenk, 1985) . Accordingly, patients who perceive greater severi- 1 Intervals longer than six months between two outpatient visits. 2 According to CDC Classification System, 1993; Category"A"= asymptomatic, acute HIV or PGL, Category "B"= symptomatic, not"A" or "C" conditions; Category "C"= AIDS-indicator conditions. 3 Days hospitalized following AIDS diagnosis.
ty in the progression of their disease and those who have symptoms may present greater utilization power, to the extent that they are more motivated to obtain care from services and therefore display greater tolerance towards obstacles (e.g. waiting time to obtain care, shifts). Organization of services may also be more "permeable" to access by more severe patients, creating mechanisms that make admission easier, even in situations of limited availability of resources. These findings foster a better understanding of the dynamics involving health care supply and utilization of services by HIV-infected patients and may be useful in planning and organizing services. Since access to medical care has been identified as an important predictor of survival (Chaisson et al., 1995) , it is essential to tackle the challenge of increasing its availability, equity, and quality, providing early intervention with emphasis on outpatient care, and assuring continuity. Further studies, using primary data sources and qualitative assessment methods, should be conducted to further explore the process of seeking and obtaining health care.
